This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 11-1 331 27 

(43)Date of publication of application : 21.05.1999 



(51)Int.CI. G01R 33/32 

G01R 33/34 



(21 Application number : 10-229959 (71 Applicant : BRUKER AG 

(22)Date of filing : 03.08.1 998 (72)Inventor : MAREK DANIEL 



(30)Priority 

Priority number : 97 19733574 Priority date : 02.08.1997 Priority country : DE 



(54) SUPERCONDUCTIVE HYBRID RESONATOR FOR RECEIVING NMR SIGNAL 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an RF(radio frequency) resonator 
for NMR(nuclear magnetic resonance) capable of an S/N ratio becoming 
particularly enhanced without lowering uniformity of a magnetic field in spite 
of using a superconductive material, and easily enhancing a charge ratio. 
SOLUTION: There are provided at least two spatially spaced 
superconductive elements 1b and 1d in which radio frequency resonator for 
resonating, transmitting, and/or receiving a radio frequency signal at a 
desired resonance frequency to a specimen 5 in an inspection space of a 
uniform magnetic field is not formed by a closed resonance system that can 
be resonated at a desired resonance frequency singly or by a combination 
thereof. Thus, an ordinarily conductive connection elements 1b and 1d are 
provided so as to form one or plural closed resonance systems in which the 
superconductive elements are capable of resonating the superconductive 
elements at a desired resonance frequency together with ordinarily 
conductive connection elements. 
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[0003] NMR^^CJ3«t4S*>S^'5rSfti01 
o{4, NMR«#lcj*LTaBS**itJfc*-4«!4: s BP 

*>. &^mm$s4Xit (s/Njt) sr#4^tr$> 

4. 

[0004] ii^-tO^^ $ SI4, ±(C*H|S<50^M^W 

*LTv>4!wc«Hrt4. &m&<ow&<omumix 

[0005] ztuztt tx , m%^<r>y4xmmmm 
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izfrdteMz, RFJVUxe&t&M^ jm&tfam&t: 
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•c t $> *> t . ta&mikmwtrim* m±ma^rm 
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[0022] 
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[0024] mtkcrffiik. mtix. ^J**)Vvm&s 
(in ( 3 ). < b ) #Bg) zmfet&t. m^tz 

zimi l ziii$:?>tnmmLxm-t&zti,z%z,. 

m<v&mz^-HMzmffiZiitz 2 ^cow- t> 

wcwtcfarc* h . *wi3r asms* 2 0 w^im 

izft&LTm. **lfc.J: LTV**. 
[0025] *¥4H#ffl&attlS2 OUaS^MMcm** 
*Jtefc#LTV>*. S«miB 0 ««ettLT¥tf 
T'=3r<*ilT-J>0. Z<7)m.m*B c mW>cv#i-&tf1&T 

•$hzt*,zt£h<r>x\ 'J>-Lx %*iffi&l>'mi -s^t zt 

£fc**«fiSrc**. L^L^r*^. i^ttiO, RFI 

RFmcgJi, mm^hm±-*sm%RFmmtmm<,z^ m. 

[0026] B'JtO^ft&a^ X^<9fcW;RFy- 
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2§ft{C^LT^&liga^&RF^££Aa}-r. CI <0 
{f^y-f XJttf^teSK&S.. L*»L$r#*£, ;o 
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[0027] 

\%.WWmtkL£ot-$-hWM\ ZMzftLX. *mi 

<omm±. mtemmnzmm-t&i,zi>fti)frL>-r^ B 0 m 

J©co%-tt*5ffiT-ri» Z b *<aoS/Nlb6«»fcJS< 
dfc^'T'^^, ±3*Ol*a*fllifcNMRMORF*l» 
[0028] 

[fHBfcflfifcf Sfctfx^K] iOBWti. *SHBKJ: 
t rtrSUSS* *m*T- i> fflA-^-^-ti-C J: T i> Tm. L 3rv % 

[0029] .kS&HMItt, »|=. jS€^1±« 

[0030] *^^>^{i, Tto<v£*m>btaa.£m 

~3<i><?)X'foh. 

[0031] i ) RFmisii. rmmmMmx-it, 
K-^m^X'\t. m ttewsi&ffligm&zm $ 
<ti> 2^(oMmmmm*ffiz-& . 

[ 0 0 3 2 ] #jfc L< ii. 

&zbi> *imx'$> h . z m«<7)m%m*mmco 
mma-mz umm^ ^m'th <t 3 c=nM$<x^«t 

[00331 2) Sf£^5g{i. *«»(C«ft<oft#<o 
[ 0 0 3 4 ] Cico X o t LT . ^W3S<i. 3 NT* 
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B.KcMLtffftisw^ mm*. b 0 ®^% 

% *)B.-Offlm-t& R F^/PX** J; *)M< tth „ 
[ 0 0 3 5 ] 3 ) iiS^tt^M^^Ji, *JtfWc, 

[0036] ams*rea»«R*&ffit>« c 1 1 i 
[ o o 3 7 ] 4 ) «e^^at^w^-r&#mwfc:xtt 

H • *-S> (AM) j fc«MW*. 

[0038] rA—K • tr—i/} 2*Wf§li:, SSfsmXJflt 

**>t. mnimimmRvm&immzmmLxmm 

[0039] O-c-h . ^r-yj ^mssti, 

££jfltU IC* (quadrature)^ttSSt L 

iLTffij£t-& «IW«iaj^ii. 

t= <fc o TSttt $ ft h N M RfiWHKJS^Sr^-r & <0 

T\ NMRffl^t=t5V^TlttC^rfOT'&S. tfK^A-ft 

ffimi, m.->x. NMR«#^sfrr&«ofcj:»)sawt* 
teJSfciHW-*. 

[0040] mkt LX, ^JWStcff&^qHKi. 

its Jsv^g^rax^Mv^RF^-c^cRiL-ci^gtie 
[0041] *^^^<?3fficof 'Mssty^jnwmsxm 

Tm^wtwffl^iii:*^**. 0^3*ite*e£fi.g, 

[0042] 

[%ffiA»t(^)B] OT\ *%HH«^ift<^®Sr 0ffl 



[0043] 01 (a) RXf (b) fct. *5tmzi&h*k 

3 1 <mizb mmmi&wffiizm* lx v *&■ 

v\ 

[0044] ifalMMMi, HttXf9^«T«l 

[0045] rmz^i-^omco-m^ mm<5 mm 
tztiz* mmmmmi. ia, lbj^im. ^ri 

*§<7>±^5r*?llfc^£j£U HtW&lzttL.xy-mzM: 
tXTV^. dfe&OSSii, *fWIC I*<»4nim. 
^3##>4 5mm. J?3#390. 5mm«K^«r B 

«9*>^o. z<ommm£m3iz7fiLx$><o. *<m\- 

{HfcUiiSfx^Jl 8 ( m § 0 . 5mm) tfM^SZtlX 

ffiBL/Cfc.i:V* (012.013 (a), RX/mi 5# 
S3) . 

[0046] m&mmmi. ia, uMieii, 2 

^WJyy2a, 2b±(C#^tTfe'?. S^BRU 
^2a, 2bl±. &ft%±W,<7)mWfo (Mttf. 20 

*'5^35rH^LTV^. Se^Sli. 2WU^ 
S§4a, 4bSr^tT2o(7)y>-^«yt^S^2a, 

2btc^LTri^x§^ m2mmmv>? r $:®&-? 

m®mmmmzMf&®m&mmt:&&i. tmrn.^ 
mm<Q®s.m.im&wicoimmz£ o**ij^*ijirr^. 
[0047] &vmi,z&vz,mmcr>*zmi=- Ftsaw 
&fc«>te, 2-?co^ggy>-^{i N 2-^i:&:Wate#ifc 

<0fiB (* Sf«7 a. 7 b ) T-|*(C :s FtTtCiJ-S'J$fl-CV^ 
Cimci 0. 02(^EpT*^-J:dtcRFma[<7)^ 

2o<7)+if»7a. 7b« s m*i«Scffi<7)^. 1^ 
®f5^S*^**iOT(c:J>& (014 (a) . m 
^'fflSlfl^^. 17 a, 7 b (2. 2oc0Sg^^ 
W4>*{Cj>i. (01 5#S8) . 4>Bu»7a. 7b(i. «IJ 

tmmUU>^2a.. 2b<t><Di&m%ii:m'J'-Z-it&. 
[0048] RMi«ORF^-;UH6*^. ±j*Lst 
^jtS-ffl^-rs. i«o^-yl-K{i. *ms+CiftKfc:^ 
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[0049] 186#B*1. la. lbftMlefcSSR 
U>-^2a. 2b^gi(t 06tC^J:dtC. {SB' 

T»S4fcTC9tftt6*u AiTOttfiftKl 3jMB£« 
[0051] fCOio^XWMi, RFI^^T 

M^SriSf^S^ 9. 8) **-r*»v^-fe^s 

>y^r>x-M A 1 2 0 3 )H««CW 

[00521 H12, 13(a), 14 (a), RXfl 
5lZ^m&*mmi. la, lbMlm«M 

if. ffl*4XI46-C*4»£fc:li. HMlSiifcSBIrt^ 

r f m*%cr>i%--&im « $ & d 

fcteJ9m±S«6£fc#ffi#6. dii^iO. 01 3 
( b ) at/ 1 4 ( b ) (c^J: 3 «Sffi?**7CC0jjS« 
£*tfi. 4fflOS*£ffiJBLfci:§fc: 
1$fc:«BFT*£, <I<9*§^\ 013 (b ) tc5r*-Aji*& 
*/^y«Jt^*t>ft<. 013 (a) CO^TOcffl^T^ 

iai4 (b)»4. 6m<7)MmmmmzmmLfzm 

[0053] i^ftfi^iREtli, filrScOSa^Srtf 
3<0fc:+BHi7a. 7b«4fcJi J ?>4fifST^:t^i:frJgJB 

^fr^&mmznt>ti& (mi 3 ( b > &#0i 4 

(b) «H) . 

[0054] H9(a) s 9(b), 10, 11 
(a)sll(b)(l ^«*»4>NMR*I^Srlfr&JR 

[00 5 5] **K:J:*tt^K»)HJL*ffi*. 09 
(a)M!9 <b)£5c$\ 20<7)*$nS7a. 7b 

14a. 14b (Mttt. ML TVUS. xim&t>!& 



^^wjtsr^rrs^-e. si^yby-^ 1 5 
a, 15b immzftmzjm& tit . n m Rfi^ii 

3ft6*. ffi^-A^UJf 5 0^r-AcO[iIfflU— Kl 6£:fr 
fcft&fct* nyfyf I5bj3yf>fl5a, 15 

c<r)i*mzmfL<L%\rti\mL>%^> w»y-Fi 

6^vC0te^Jg^-V^4. 2O03yf>tl 5 a. 15c 

[00 56] 01 Oii. mmzX &»&JR 0 * L^ftS: 
«-f. B HF SBE«^|plfc:B!ILT»»JcES<i3t2o(?)K 

eausisib, 1 c±te*ii^«jjtowt»»»tfe<i 

4, *S-&K9ffiL**y h7-?l 7a. 17 b. 17c 

[ 0 0 5 7 ] HI 1 (a) RT/m 11 ( b ) ggSfcr 
i&«r*tt0tllL*ttt5rr. WM-ri 8#. &u 
-r^O«*3&«B R r a»<0*W(C« l/Ctt&*:*4 <t 3 £ 

<r t tz x 0 *i»s»^is^*3Wbs* & z: t . 
&m$sv>m%m$m\z. m^L^mmco^mzx^om 
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